Nonduplicate blood cultures that were positive for Gram-negative bacilli (n ‫؍‬ 125) were tested by the Verigene Gram-negative blood culture (BC-GN) assay; 117 (90.7%) isolates were members of the panel. For identification and resistance markers, the agreements with routine methods were 97.4% (114/117) and 92.3% (12/13). The BC-GN assay is a rapid and accurate tool for the detection of pathogens from blood cultures and could be integrated alongside conventional systems to enable faster patient management, but the clinical benefits should be further evaluated.
guidelines (6) . The presence of ESBLs was confirmed by PCR and sequencing for the bla TEM , bla SHV , and bla CTX-M genes (7) . The presence of the bla NDM , bla IMP , bla VIM , bla KPC , or bla OXA-48 allelic genes was tested by a multiplex PCR (8) . The TAT corresponding to the elapsed time between the positivity of blood cultures and the results of identification/AST was calculated considering the phenotypic methods and the BC-GN results for only the samples analyzed within 12 h of the positive blood culture signal (n ϭ 71).
Out of the 125 positive blood cultures, 116 were monomicrobial, and 9 were polymicrobial, which made a total of 129 Gramnegative rods (Fig. 1) . Among the polymicrobial blood cultures, 5 were positive for Gram-negative and Gram-positive organisms. Out of the 10 samples (8%) with a "no call" result, 5 were available for a retest. Four of them were correctly identified after repeat testing, and one remained with a "no call" result. The samples were divided into two distinct groups of organisms. The first group consisted of 12 "non-BC-GN" panel organisms (9.3%) not targeted on the BC-GN assay, including Pseudomonas stutzeri, Stenotrophomonas maltophilia, Elizabethkingia meningoseptica, Haemophilus influenzae, Moraxella osloensis, Capnocytophaga spp., Porphyromonas spp., and Bacteroides spp. None of these isolates were detected by the BC-GN assay, as expected, but four of them were reported as "no call" instead of "not detected." The second group consisted of 117 "BC-GN panel" organisms (90.7%) ( Table 1 ). For the organisms targeted by the BC-GN assay, the agreement for identification to the species or genus level with routine laboratory methods was 97.4% (114/117). The Verigene result was "not detected" for one isolate identified as K. pneumoniae by the reference method. Two distinct positive blood cultures containing K. pneumoniae and Proteus mirabilis were reported as "no call."
Considering the genetic resistance determinants, the overall concordance was 92.3% (12/13). Out of the nine ESBLs, the BC-GN assay correctly detected CTX-M in two K. pneumoniae isolates and five E. coli isolates. Among carbapenemases, OXA-48 was recovered from two Enterobacter aerogenes isolates, and metallo-␤-lactamases, including VIM (n ϭ 2) and IMP (n ϭ 1), were recovered from three P. aeruginosa isolates. Two ESBLs not detected in K. pneumoniae and E. coli isolates were confirmed by molecular analysis to be bla and bla CTX-M-1 . Agreement for the identification of Gram-negative organisms and resistance determinants was more accurate in monomicrobial (104/105, 99.0%) than in polymicrobial cultures (10/12, 83.3%). The median times to bacterial identification and to AST results were 21 h and 43 h, respectively. The median TAT for the BC-GN assay results was 10 h. Consequently, the organism's identification and susceptibility could have been available approximately 11 h and 33 h earlier, respectively, than with conventional methods. The BC-GN assay showed excellent performance for the identification of organisms with no misidentification observed, as previously reported (4, 5) . Among the three false-negative results, two bacteria were part of mixed blood cultures. The BG-GN panel covers a broad range of Gram-negative bacteria, including the most frequently isolated pathogens, allowing for inference of the natural profile of the organisms. In this study, the BC-GN panel identified the microorganism in 90% of the positive blood cultures. The accurate identification of pathogens together with the patient's history and the hospital epidemiology may help to institute empirical antibiotic treatment. However, besides intrinsic resistance, the rising of acquired resistance mechanisms, including in ESBLs and carbapenemases, makes it difficult to predict resistance phenotypes. Worldwide resistance to carbapenems increases constantly due to the dissemination of carbapenemaseproducing Gram-negative bacteria (9) . The BC-GN assay is able to detect the most frequently acquired resistance determinants, including the genes coding for the different carbapenemases (4, 5) . All the carbapenemases encountered during this study were correctly detected by the BC-GN assay. Along with the detection of carbapenemase, the BC-GN assay also detects the presence of the CTX-M type, which is rapidly spreading among Enterobacteriaceae worldwide, replacing the TEM and SHV types as the predominant ESBLs in many countries (10, 11) . Out of the nine ESBLs detected by the phenotypic method, all but one were the CTX-M type. The assay failed to detect one CTX-M gene confirmed by our triplex ESBL PCR. This discrepancy may be attributed to the known mixed infection limitation for the BC-GN test. As expected, one SHV-12 ESBL was not detected by the BC-GN assay. The negative signal for the CTX-M target may not exclude the presence of another type of ESBL, making it difficult to shift to a narrow-spectrum antibiotic.
Our workflow was not optimized to perform the Verigene assays directly after blood cultures had become positive, but even in our suboptimal laboratory workflow conditions, the Verigene assay enabled same-day reporting of positive blood cultures to physicians. This major diminution in TAT (33 h shorter) warrants further study to determine the positive impacts on patient care improvement and reduction of length of stay.
Using the BC-GN assay to identify blood culture pathogens provides several advantages; the assay is simple (short hands-on time), is easy to perform (minimal technician training), has a short TAT (Ͻ3 h), is comprehensive (15 targets), and shows excellent performance compared to conventional methods. Another promising rapid test is the FilmArray blood culture identification (BCID) panel (BioFire Diagnostic), which simultaneously tests 24 In conclusion, the BC-GN assay provided rapid and accurate organism identification and detection of resistance genes compared to routine laboratory methods. The Verigene assay could enable earlier evidence-based management for bacteremic patients, but it cannot replace the phenotypic methods. Isolation on solid medium is still needed to differentiate mixed cultures, to identify organisms yielding a "not detected" or "no call" result, and to obtain a complete antimicrobial susceptibility pattern. Cost-effectiveness analyses on clinical outcomes and overall health care costs are needed to confirm the impact that a 1.5-day improvement in identification and resistance reporting will have.
